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Allnblotlc re'l~(JIl l' ongin,He\ Incally, but Tllalllf,'st gloh,lIy,
Rl"ISral1l:l' frl'lUl'lI I'" on vary widely III difli:rent pJns of tbe
world, ,lIld eVl'1l III IHhplrah 111 thl' ,allll' Clry, A ~o()d l'xal1lpll'
"I' thl' p"lIlt '< deillt mtr.lIl'd hy till' TllultldrtlK re~l,tJl1t
pnnllllOCOlTU' There Jrl' wltk V,1I1,ltlOIIS III thc pcrCel1ta~l'
li'l'tjllCIIC. of rCSlst.II1Cl' to l1lultlple ,)ntihi ltics fi-olll dlfft'rem
pans of the world :" reportl'd fnr thl' It)()(I\, L:lr~l' dilli:rl'lI e\
eXI\( amoll~ cltle' In the • A, Europt: Jlld fncl (Figurl' I)
The approach to the prohlem depellds on ell1powenllg IOCJI
group' to exam1l1e the ItuatlOIl Jlld tind the ollltlC'ln
,lpprnpn,Ht' I~)f that IOt',dity
Re"stJlln' traits ,Irl' nOl a I't'n'lll 1111 'roblal ill\'cl1t1ol1 to
cC'lIlIi-onl tbt: alltihlotlcs Wl' an' tlcvdoplllg Jlld I.ISlIlg, Tht'\'
50
bJve heen Jround for tbt' mJIl nulll'nnia of bactenal
l'xlstence, dUI'Illg \ I"ch lIIne they bavt' prc\ullubly ~er\'..d
othcr purpmcs, Hl Wl'Vl'r, 111 allY pamcular t'nvlrolllllcnt -
whetha It hl' a hOI Ill', a LllV l rail splwl - tbe aprlle,1tIon or
,111 dmihiOlie Will '<"len re 1\1. lice gene .md propagate str.llm
bearing rcslstallce t\ that antibiotic III.
Re Ist:\I1CC :IS a dmicJI prohlem I' nO! inevltahle, Jmt
hecau. C an al1tlh,OtlC I' u~ed tlC'lCS n){ 111(', n rb:1t J patl~11t WIll
present wah a dmg-resisl;mt mf~: rion, Thl' r(";"oll w~
conti-ont thl' problem so otit'n t day ~tl'l1l~ frOI1l rht, cXt..I1'I\'l'
ovcrt"e or amiblotl s, which cnn)utag~ tht' r~i\lal1l str:lin tC'l
survive. "nvirolllllenl\ teel1l WIth largl' numb..", of rC\lSIJIlt
h,lCtel;a, Tim prepondctallt't' of !'t',ist. nt srrJlIl' dnnlatlcallv
02 resistances
03 resIstances
40
.4 resIstances
.5 resistances
g
~
iii
...
0
0
20
Figure 1 Frequencv of nlullld,ug re ISlnnl S pnet/nlOIlIIJS III va"ous COUIlI" Sin Iho 1990. (Om organIzed from published sludies Marshall and
Lovv, til preparallon 1
, 2000 Copv"Uhl hv the Euro enn S clelv 01 Clinical Mloroblology and InfocllOus Diseases. eMf, 6 (Suppl 3), 101-106
IOZ Clinical Microbioloyy and Infection. Volume 6. Supplement 3. 2000
tncr~a~~, tile' chances that d patient's infection (which. after aU,
deri"e~ frolll the environment) wiU be drug resistant.
Another feature of resistauce that unJernllnes our dfort.
but certamly aids the nucrobiaJ world, IS that resistance traits
can be exchanged among all cypes of bacrena - from Gram-
negatiVl.' bactena to Gram-pOSItiVe nd vice ve~a, 111 luding
MymlulfllTilllll. Unless It i~ a hr mosomalmw:Jtion, a resi tJnce
dcten11inant that appea~ In one organism \ ill nOt stay '01 .Jy in
that org:lllL'm. Re.ist: nce :Ire often carried on rransferable units
o D 'A caUcd pLamuds and rransposons, which an go directly
or Indin:ctly from one bactenal f!;enus to another. They call be
tr:!r1 ferred by bacteriophage, and eV<:n through ceU acquisition
of naked chromosomal DNA (Figure 2) [2.1,
Antibiotics produce n1.'ljor changes in nucrobi I ecology,
dllrupt1l1g the equilibria am ng specie Jnd genera, and aIllong
rCSISranr and usceprible 'trains 131. Thi effect sterns from the
large amount of antibiotics used_ In the U A, an estimated 50
Illilli n pound, of antibiotics arc produced each ye:tr. Abollt
half of them arc meJ in humans. and the other )1;1)f for plaJlt~
and al1llllals [4.5J. In humans. outpatient prL'Scriptiol15 tn th...
USA number about 20() million annually. In aIllUlal~,., bout
HO"1o) of the antlbiotic~ used arc or growth promotioll. More
~ubue. and le,~ well known. I~ antibiotic u.~e in agriculture. An
estimated 30n nOD pounds of antibIOtics, called 'pesncides'. arc
annually spraye om fruit trees [51. This latter usc must have
I. rge envlroruncnral impact per geogrnpru unit. The end
resull of all thl' antibiotic use is th, r the surviving bacteria re
dnlg rcsisram and can continue to transfer their plasrnids and
transposons to oUler bacteria.
There IS another fearure of resistan e that tS problematic, if
n r paradoxical. Annbioncs are quire Slable. and most of rhe
mechanism,~ of resinan e leave them untouched. Whether
applied to human or ,nim:!1 stems or dispe ed In the
environnwnr, antibiotic remain :lctive :lnd capable of
continuing the rcsi t. nce ~election procc.~ • nywhere in the
environment [(il. Dnlg in:lcrivation could be an answer to tillS
problem. but only a small number of resi tance rletcnninam,
have the drug it,d as their l.lrget (e.g. til", ~-Iacl.lmases or
peniciU1lls and cephalosporins, acecyltransferases for chloram-
phenicol. different inacnvanng enzymes for anunoglyc sidl's
,nd macroliJes). AU otlle~. e.g. rir.1I11picin, quinoloncs,
rrimethoprim. telracycline. involve ll1echanisllLs th, t c:ither
, Ct on the mrget of me drug or keep the drug out of the cell.
The nel result IS thar an aCllV<' drug remains in the
envirorunent where it continues to selecr for any strains that
are re ISlam to it [6.71.
ANTIBIOTIC AVAILABILITY
everal years ago, on a visit to alloago, Chile, to give a
tecllire. ) was placed m :1 hotel across the street from the local
pharmacy. I decided to go over to See what Inlg5 were
available. J did 1101 even have to cllter tht' store. There was a
'desqucl1to', :1 sale, 011 antibiotics. III parneul. r. there was .
30% ~al'inb'S Oil the locally made cbloramphenicol sold over
the cuullter. III the window di~pla I could see amplciUin an
tetracycline 121. It is notable that over-tbe-counter availabilicy
of 3ntiblOtlCS m CluJe 15 no 1 nger pemlirred. However. rhe
same easy access to drugli occurs in Mexico and other Latin
and South American counme . Tn many developmg cOlll1t.ries,
:lI1tibioti • re sold over the count<:r like other cOllllllodities.
In mct, even in the U A one can get antibiotic quite readily
fTom physi iam and Other providers; while one Illay nm
necessanly be able to buy them over the coullter. one can
dell13nd them fT m phy.l iam. net.: brained, they may be
improperly llsed mitor r red for Llter u. e [21.
Some tinle go. we underwent the plea5ul'es and trial~ of
raising chickens to eV:tJuate the elIect of ntibiotic use ,S
--
"Irlo· DNA
Figure 2 The genetics of antibiotIc reSlS'
limce transfer, ReSistance genes can enter
new hosts vfa plasmids. phages Or naked
DNA. Once inside Ihe cell. many resislance
genes reside on transposons Ihal can move
from one DNA molecule 10 another.
(Adaplad from Figure 43 In [2J.)
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we k on tetracyclin
Figure 3 The offect 01 length of time on a Ingle antlb,otlc on emer·
gonce 01 mullidrug r SI lance Chickens fed normal or oxyterracycllne-
laced f ed were exommod fOI d, ug IOSISlllnl E col, In rhell feces. With
tlmo. anllnals fed t Iracycllne-Iaced feed bogan 10 excrete OIuolllsms
resistant 10 mulllpi antlh'OtlCS. including ampIcillin Sir ptornyclll and
sulfonamldes In dd,tlon 10 100racycllll
~rowlh prom()ler~. St.1rtin~ \\'Ilh q~~, we I~mcd JtItI chlckem.
H,&lf "f Ih,',,· w,'re tr,'al,'t! \ u h low do,,' lxytelrac dIll<: In
lhelr le",1 luk \ll1dYI1ll-\ the IllicrohlOlo~yofth,' trealed ant!
control group, II hec.1I11e l7lrl,lIy dl'ar tlUI th,' low,
\Uhlherapeullc dn'e of letrae cll1le kd I' ,I dram,me ch,lIl~e'
re"'t:m! or~Ill'Il" .1l'pearc'd III the lucken\ within 2-1 h , f
('.11II1t-: (he .lllt1bICHIC-eOI1t:l1l1lll~ t-':,'d I~I. Whal \\,:1' pnh,llh
Illor,' IIUt'll"tln~ \\',1' th,' lilldlllg Ihal a\ Wl' contlilued lhl'
hI' h'm on till' ll'tfan'dl1le-I.Ked feed, Esrha;rhi,' rt,l, ellll'lg"u
wuh re\\ tan 'e, Ilot .Il1\l to letl.cyehne, hm to Illilitiple othlT
antlhlOtlc, ItlCllldllll-\ ,ln11'IUlllll, \Ir,'plolllyeill .111.1 slIlt'111,1-
IllId,'s (f'Il-\url' ,I). \'I:/lIllIn (, wt:eb, lIlultldrllg r"'I\unl E .."I,
Wt'lt: rt:co\'cred frolll workel'> and lhclr t:'rlllly Illemher-. hill
not from thclr lIelghbor. Ixl. Ilere. theil, IS ,Ill I1luslr.moll otall
,'col oglCa I dfe I III the .1I1ltnak we ee a ,hrecl ctli:cr of Ihe
antlhlOne ( n lhl" k1l1d, ofhaClenJ i1SsoClated wuh thelll. AI lhl'
'allle lltne WI." al~(l \l'" thaI lhe inuu,',h, Ie cllvlronmelll IS
hl"lllg changed hv the pre,ence I an alltlhiOlll' - ,'\'('n
dehvered ;11 ,uhlherapelltlc a1ll0l1llt" In a COliI'll" of the t:.nn
workl't\, WI' traced a bl\JChl"lllIcali marked nlllindrug-
re'''tam E Ct,I, III theIr fece' to hIcken' on the I:'rm IlJj.
-hu,. hacren.1 "merglllg III ne anllnal f.,'TOUp all move 10
anmher. Thl\ phelloml'lIoll wa al 0 ll'arly delllonqratcd III a
bIer \lUdy rertimned 011 lh,' UIll" t:trlll II til·
As w,' look IIIlO the fumre, we WI' allother ~pectre .IM mg
frolll th,' pa\l de -ade: another fonn of .1IIrilllicrohial activity
has ilia Ie II' w,ly throllgh rhe USA, Europe :lnd ASIa. Under
the ~lll\e of hy~elle, therl' IS Incrc'a\ed ~ubstltutloll of
'Jlltlhanerial' chellllCals 1')( SO,I!, ami water, add.:,1 to all
manila "f It·all'.:..... r"lorecwer. rn, trres~e" 'llrtlll~ IlCl:lnh,
l1lensll~ .md (0)" arc ,llIIClng the lIIany IrelllS 1I1lprcgllated WIth
,Ill :Il1nhacrenal to oller 'hUllt-1I1 annbactcl1al protl"c[J(lIl'.
Th,' chl'llll al most otiell mer! III these products 1\ Indo,an,
knowll lor 1110re than 30 years ,1S a 'hill Id," and ~elll'rall)'
WHAT CAN WE DO?
con'ldl'rl'd a lackJll~ a spl'C1li' cellulat t:lrgcl. IL~ u\e wa'
prevlOu,ly reserved fClr hmpual~, We eX:llllllleJ till chellllGI
tilr m ,lllIlu)' to del nllllanL, of E rol, and sucn:eded III
obtJlIlin~ thelll. R.CSI\t;1Il e emerge J hy, mutation III thl" III'"
~l'nl" IIlvolve I III f:my JCld blO,ynth~I' II II. Tim t1lldlll~ led
In a cClntirmatloll thaI the protelll product of th" ~l'ne. ello I
redllClase, was the larget of melos,lIl. Perhal" mor' IlllpOnaJll
IS lhe elller~"IlCl' If tncIosall remtaIlC,' through :lCrtvallOIl of
the II'"r Incm, \\'hll'h leach to lIIultlple reSlqance ro antlhiotl ,
as well 1121. Ovel'expre S101l of the I/I"r locu' causes IIlcre.I~I'd
e"pre"l n of lhe ACt 13 drug dllux pr telli. whICh can rUlllp
out pille Oil. tnelO\all, quatl'mary .111l1ll0mUm compounds.
chlorh"xldllle .1I1d or~>;lIUC ,olvenr, In addlClon to antibIOtic.
'Olh"ljU"lIt1y, these alltlb,lctenals arc alli:cnllg the b. tenal
world III .1 fa,hlOn '1Il1l1.lr III annblOtlc "lIlularl\'. mulndrug
emu" systems can and do I'lO\"ld,' mclO\.1l1 reSI'lance 111
P 1',"/[1/11"IIIIS I1.'1. The IntnmlL pump' an~ prl"~lIlnably rhe
r,'ason tndosall " nOl particularly aetl\'" :lI(,ll11,t till olf.,':lnl~m
We have t recognIze that we h3ve "mered the IIIILTt bla]
we rl,l - thn' ,Ire not \'1~1t .... III our<; " OlU10t contlllue to
rry to sterilizl' our world In .In ,Illempl to \\1n ome kmd of
'alltlllUl't hl" battiC'. Ija lena \\'111 J1W:lys be \1ClOn u - rhey
are more llUIllI'rOlI' alld ~eneoc:J.1I more l1eXlble - and lhey
pelf 11111 IInp rram f,'nnent.Hic n Jnd del-'T3dallOn filll 'CIon,
th, t .Ire l'\,ellll:ll to lile proccsse .
We h.lve to reJhze lhat allnblt)lIn :lrc ~oCle ,nd
I' (l10f.,'lcal dru~ a well as lherapclIlIc. and chol e our
aCllot" accordlllf.:1 . Trealllll:nt of thl: II1dlvlClual \\111, e t thl'
lallllly. the CO 111 III U II Il)' nd all of SOCIety 1141 In tillS \ y,
.1IIUblOtI " arc umqlJ<' :lll1ong phanna eUllnl . For example, If
yOIl treat a pe(';OI1 r r a ne Wllh tetrac chne. CrythrolllYCIll or
Lt trllllOXazolc, the .uriagl· of resi tam ,t.lphylocOCCl II me
,kill of the p. nem\ dOllle\tlc coh, bit. nt, ",til 15 chang" [15\
-tudles have ,hown dUl househ IJ conLlC,," of pailI'm bCIll~
treated faIT)' <1~11tical1lly 11Igher nllll1b,·.... of Illulndntg-
resistant \[.lph 10 oc I lhall do conCTol group' 11 IIlg III
,lllubIOnc-li'ce hOllles 1151.
The potl'I1t1:l1 ecological cH...·cts of :lnnblOtlc prolllpll'd u.
I ,tlldy the i:ll'lOl\ leadlllg to el1lergen'e of r"sl tallce 111
Ncpal. We exalllilled the fTe'!UenL)' of re~tSUIll Illl,"Stm,IJ Ik fa
of 1"01'11' hVII1f.,' III Villages at dltl~rem dman'n frolll
Karhmandu, whl:rc annblollcs arc readll av:ubble. Dur scudy
c1cmomtt:lted thaI rt'~ISLance frequellc con'c1ated not t much
with \\Ih,1I \\Ia 1elllg takell by the IIldlvtdual, bUl what was
hellll( oll\llln,·d hy the COlllll1Ulllty, The ell....ct of cc nllllullIty
usc appe, red to U'l1:1SS dIal f lhe mdl\'ldual\ own me [I (,],
V,HTllle, commUle , parenu I appro h ro lhe rcsl un e
problem, I.e. 10 ehmlllate lhe b tenal 3l1Se, as ha~ been
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Figure 4 Tetracycline accumulation by susceptible lind resistant cells.
3H- Te uptake was examllled Illisogenic E. col, cells with or without a
r sislance gene (Class B on Tn 10). W'lh energy. lhe susceptlbla strain
aettl/ely accumulated the drug. whereas the ,esistant Slrlllll kept It out
Wh n de-energized (e 9 with DNPl. bOlh cells look up Ihe same
mounl of tetracycline by ditfusion (from [20])
5u5cepnble cell. tetracyclllle acculllul te internall (~bovc we
level ofSImple difli.lSlon). uJtim. rdy nppllIlg ItS rcpr ducD n.
A remtlllll cell mcs energy r leeep the dmg OUt (below even
the difiimblc amount). When you remove energy. ti,e dnag
a umulate to the ame Ie el in both rhe II teprible and thc
re i t.IIlt cell (Figure ~). An effiul< llIe(h•. nislll II r tctracycline
rCloi~an e eXl via diflerem rc isrnn e derermlll, n III ram-
l1egaDve and 'ram-p slove b en. It I b t demorlStrntcd In
everted IIloer membranc v J Ie of E. loli. he ve 1 Ie are
made by putrlll ells rhrough a Frcn h pre ure ell rho r turns
the IIlne:r mcmbrane Inside our [20J. Wlut g e II1to the
v 'side - \ h t the wh Ie ell n rill. lIy pumps our 1211.
We used tillS c:vened vesicle sysrem t idennlY blo -kers f the
pump. •nergy-depe:ndcnr upClke or tCl:r.1cycline into ti,e
ve ides frolll re.~~t;lnt cells was the ontr 1. We ~tlclllprcd to
block this upClke wltI, dJ1ferelll dmg denvallve. With iso-
remcy l11lc, wInch h a break LI1 ti,e nng, no bl kmg
curred With up to 200 IJg/mL. However. an ther denvaoV<'.
13- ycl penryl tetra IlI1e ( t 0.5 or 0.2 ~g/mL). c ~eno. U.
t pped tC:l:r.1cyclllle upClkc [22J: thi denv rive jo, an clfe tive
effiu bl ker til t. by compeau e inhiblO n (22). Lo king
ar this bl king ~gcnt again t ~ I. sA emllx ~temlll E. coli. wc
bserved synergy. i.e. growth th. t 0 cllrred at two dilutions
frolll the M I of bOtll 13-cyclopenryl nd doxy yclll1c (22).
ynergUlll i based n the filct thar rhc anal g is illhibltlllg ti'l'
emlll( systclll. Again t the cia s K and cfllul< ,ystCIll. ill ral1l-
pO~lOve b. teri .• 13-ey pellryl • a rive b ilS If. A~il1st the
very dl erent ribosom. J prote rion mechanism (spea6ed by the
cI s M detemunanr), synergy \ as also observed [221. LIke the
I vulan re clC:lrnple:. we pon pIc I rhe me: lone: kno\ thc
re~lstan e IIlC hanulIl ami e;ln bl k It, the 'r 1St d' . nobioo
Resistanl (R222)
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accomplished wllh Harmoplllills ,,!(llIw,zae type b. However.•
COli equen (. of vaccines is thar. while remoVIng an organism -
,uch 'IS a commensal orgamsm - otha bacrena will take over
Ih ... ecologJ I mchc 1171. We I1cf;d to be SlIrc thaI the
replacemcnts arc nor \ orse than the orgamsms belllg
ehn\lnared by the vaccine.
ther appro ches rdy on how we: II. e • nribioncs. W f; . n
try hOrler courses r cy IJ u age bUI. In the utter case, we
need enough ctTecove JnoblOoc to cycle. We ccrtalnly
advoc rc prudent usc. To achieve tin go. I fully, It \ ould help
ro know Ihat rhen: a bacrcnal Inlccnol1 Involved. Thercfore:,
r.1pld dugnomcs woult. 1st brreatly. We IIrg' proper u 1:. c.g.
rh.1 thc anublon bc takell f r th<' JeslgtlJrcd pen d f lIml:.
It I~ dlffi ult to Implement pmdcm usage wllcll the publi feds
tI,at bactena ue 'our to get u~· and. h uld be exrcmullated.
hcretore. \ e nced ro educatc the public. hIS latrcr goa.! IS
~ennaJ. Pr enb necd ro rhlnk more br •illy - l10r JUSt
aboul \ hat I being purp ely treated, but. I •bour rhe
Inadve:nem ubJccnon of emire IIII1:r bi.11 c mmunili' 10 Ihe
dIcc of the Jl1l1bl ne rreaOllent.
Ir I, the comblllcd aClIon fthe aLltlblotll:. together with til<'
reSl5lal1CC gem:. tlut resul In a r I n e p blcm. If either
onc IS conrrolled. rhe problt:m can be Iimired. ne example
comes from Au rraJia. Whllc the eastern portion of tile is! nd
was. and 'rill IS. havlIlg a problem \ Jtll llIerlllcillin-resISl.1m
Stapltyhl{omlS </I/T/'I/S (MRSA), group in Perth have kept
ontrol f It by tnagtn pauen . ach new IIlCOlltlll8 P tlem I
lesred for Ihe prl."Scnce of MR A. and came are treared III
dlff'erem LIlli of the ho PllaJ. separated from rhe orher
patlt:n . The rcsults have been quite dralllau . Whih: the rest
of At traba has MR A rares f 11%-25%, western Austral i.
has recorded rarc less than 1% 1181. intil rly, III rhe U A lld
llIany pal'll of the world, paoellu WIth MR A or VR.. an:
placcd III private hospItal rooms. away om other patiems.
Ke 'pin!( res~ nc OUI 0 rhe re t of the hospital population is
one effective loc J solunoll to curt.1.i1ing the globaJ problem.
An ther appr am ro the resistaJ1 c problem I to dcvel p
nc\ dmg1l. In rhl regard, compounm n be d~igned to. rt:!ck
I.he n:mtallce mech31l1 m i If. Pionecring work III thl are
u~d drug. dium clavulanarc, th;1t bl eked ~-Iactanus .
Ag:ullst l3-1a III resistanr Kll'bsidln. Protell nd £. (oli, n ither
c1avulanalc nOT 3mpi iJJin aJone wa very effective [J 91.
However. c mbining ampicillin with either I ~lg or 5 ~g of
cl. vubnJte, reduced the Jmount of mpiclllin required to
IlIhJbit growth d matic:lUy: from 250 t 500 ~g/mL to O. .8
~g/mL. Tim is an excellent e. mpl f hO\ ne can kc a
re m:: ncc mit. develop meth d to reve c: the re istance
mecham..~m a.nd so rest rc the 3 lion 0 the noblotic.
We arc." tlIk.ll1g a slnwr approach g:lIr1Sr tetracyclmc
resm:ance. wluch IS medIated by rwo Ufercnt meclunlSlllS.
an a nvc efllu ysrem and nbo m.1 p reeo n. In n nn.)
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,an work ,lgaln. Th~r<' a1'<' a numb~r f n~w l~tr.lcychn~
d<Olwatlv~, v\'<' .lre devdop1l1g alon~ the ':II11t: lin~,. '0111<0 ( f
whIch .lpl'ear [() work, evell as slllgie agent'. Our ~oal IS to
r~JII\'~nJte all ,1IIflbl fI tlnl has lost It, pOIClKy 1'0 reslstanc<o.
Idenflf\'ln~ new 1', rg~rs Illay also I~ad to new Ontg'. TIm
,lpl'roach IS belllg pUf\unl h a nUlllhcr of ph:lmlaCellflc.ll
<',mlpant<os. Re~>:1rdk\\ of Ihe n~w . nllhlonc ,k",:I"I'<'d,
I'nldelll u,,' and apl'ropnal<O us~ mU'1 ,,~ smrallled if the dmg\
WIU HlIltlnu<' to r~llIalll dTective. Ov~nlse and misuse will. as
w<' ha\'<' \eell OVCf rh~ 113\1 :'iO )'<'ar\, I~ad to re'lstancc 10 rhese
lIew dnlg5 as well.
EDUCATING PROVIDERS AND CONSUMERS
Tht: ll1:IJor onmblltol:" to th~ drug rcsist, n c probklll arc the
<'OIlSUlIler and the prescnber. The Alhance for rht' Prudent
u.... f Allnblotlcs (HTTP://www.apua.org) I' working
,Irollllli th~ globc to uppon local groups III d~.1hng with the
I'rohklll It also produ ~s IIllc.lmlJtlOn ,lIld Itt~rarure, l.ll'h J
brochur~ tor 'omumcl:", to illvolv~ rlll'lll 111 the lutioll.
Anotha, tlVlty of th<' AJhanc~ is to coonllllate worldwid~,
country-based groups to build a global sUIVelllan e sy'telll to
kllow what hactena ar~ out th~re 'rcllbtlllg and where, rc the
major probklllS. APUA suppo~ local groups to deal With
tho. ~ problem . II' is Illlportant I' know th~ data: \' hcre arc
rhe re'lsr',1IIC~S and what IS the usagc? These dara are lIot
readily available but can he obtalll~d by local gr up 111 their
local COllllllunJtle..
What abollt thc pres nher? M,1Il healrh groups art nm
dcve)opmg /tlude1l1les. For cx-1mpl... , rhe .D· has lIlao...
r~c III111cnd, tlon for doctors for trearlllcnt of OtitiS Illedla
1231. Wlwn par<'l1ts dellland antibiotics, th~ pracon ner ~hould
provide educational 111aterials and shar~ treatl11.:nt rult:s 1'0
<'Xplalll why antlbl tics arc nor appropriate wht:n 110 hactcria
a1'0' Il1volved. D (to I:" l1l:ed to ~c:'t up a dialogue with the
parents, not JUSt writc a prt:scrrptiol1: one of the 1II0St
IInportant thlJ1~ IS that the ph SIC13I1' a IvIce should foster
cooperation ami ml I bctw~.:n the phYSICIan ,\11 I the parent.
'Dol1't <!i-IIIISS the tllncs~ as only a Viral il1fccoon' 1231. Th.:
ph, I 'ial1 needs to explalll the rreatl11~nt YIIII' to illS , give a
rcali fie time coul:"e and provldt' sOl11ethlllg at lea I' to help the
chili, in thiol case, to deal with a VIral IUn"., wllleh IS re:11.
The rcsistal1ce problem IS a global one - any bacteriu111 ha
the potential to travel \' orld\~,d~. '1,lectlon of n:slstance
(1 CUI:" \' h('lher It Il th.: caltl~ or chi kCI1 g<Ottlng the low-do c
growth pr01110ter, or ca h acre of s 1m n fann rc:ccivlllg 47
I' uml f al1t1bloti s, or the ho pltal WIth theIr conccmratcd
antibiotic US<o, If we arc to su ceed in revel:"mg the resistan e
CriSIS, we not onl I1ced I1CW drugs, but we have 10 improve
ur use of them. In tlus regard, \ c should fo us 110{ only on
till' orgamsllL\ wc arc treanng, hUI also thl' harml~ss
Levy Fulure of antibiotics 10\
'hyst.ln lef\' th, t w~ do not wl~h to annihil, te. They are our
,IIIS"'er - 0111' alii':' 111 r('\'<'~ing r':Slst, nce.
)lII' ~oal should be to 'gIH' a break to the ,u\Ccptible
strams.' Let us al111 to 111ake our al1oblOo courst' ~hortcr. Lct
us stn\'~ to spac<" Ollr annblOu Ircatmen so thaI th~ n, {tlral
III c~plihlt.. COl11pentOf\ of r~si tallt rrams can r<orUnl e IUllSl
act to rc rore tht: susccptihl~ Inicrobi. I tlora that prt'celkd thc
:111t1bl<ltlc delug~
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